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lAK�`sb�`eV�SrZ=PMK�T�XCK�KMZ_X6Z�KMN�K�^&NvS�ZCbU`eKM`OZ=XhZ�[8KM^6N�krZ=I6X6m&T�P�f#LsT�f=NYPJ`OX�Z=P{m2NQPJK�Z�m&N £ X&N�T=X
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l7X K�^&`sbhbMNYa�KM`OZ=X �JN�aQZ=V�S&I2K�Ny|�NQfDX&Z=Lsm&b
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l7X £ j=I6PMN1RW�JN�bUNYNxKM^6T�K�`eX�K�^&NxKMZiShP�`Oj=^CK�^6T�X�mhaQZ=P�X&NQP+Z=[;K�^&Nvj=P{T�S6^�Z=[ � ��K�^6T]K
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LsT�f=NQP�ZiI2KYF
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d8T�k&LON Í 6 g0ZiV�S&I2KMNzm�V_T]�2`eV�I&V SrZ=`OXCK
�+`ObMN_NQP�P�Z=P!9 �� ±�� � ³v�+^&NQP�N � � `Ob~j=NYX&NQP{T]K�NYm
kDf*±�� �� ³0[uZiP+�]T�P�`eZiI6b��]T�LOI&NYb�Z=[/�2c � T�X6mh¯�·7´"#&F Â&F
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d8T�k&LON�¸ 6 g0Z=V�S&I&KMNYm#V�T��2`eV�I&V�S�Zi`eXCK
�+`sbUN�NYPMP�Z=P 9 �� ± »% & � �Y³"�+^6NQP�N � ��`Ob0j=NYX&NQP{T]K�NYmkDf*±�� �� ³0[uZiP+�]T�P�`eZiI6b��]T�LOI&NYb�Z=[/�2c � T�X6mh¯�·7´"#&F Â&F

d8T�k&LONYb Í T�X�m�¸�T=PMNWK�^&N_NQP�PMZiP�b�Z=[0K�^&N#bMaYT�LONYm��=NYLeZ2a�`eK
f*aQZ=V�S�ZiX&NQXCK{bvj=NYX&NQP{T]K�NYm
kDfy± � �� ³-cr[uZ=P��]T�P�`eZiI6b+�]T�LOI&NYb�Z�[ � T�X6mw|�NQfDX&Z=Lsm&b��+`�K�^w¯ · ´ #&Á Â&F�­6PMZiV K�^&N�K{T�k&LONYb
�JN�bUNYN�[uZiP�NYTia{^�ji`e�iNQX5��T=b+|�NQfDX&Z=Lsm&b+`OX6aQPMNzT=bMNYb0KM^&N~NQP�PMZiPJkrNYaQZ=V�NYb�a�Z=X�b
K{T�XCK+�+`�K�^
P�NYbMS�Nza-K�KMZ#|+NYfDX&Z=Lsm&bYc2�0Nx�+`OLeL�P�N�[uNYP�KMZWKM^6`Ob�Tib+b
K{T�k&`OLO`ObM`eX6j6F
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d8T�k&LON#Â 6 g0ZiV�S&I2KMNzm�V_T]�2`eV�I&V SrZ=`OXCK
�+`ObMN_NQP�P�Z=P!9 �� ±�� � ³v�+^&NQP�N � � `Ob~j=NYX&NQP{T]K�NYm
kDf*±�� �� ³0[uZiP+�]T�P�`eZiI6b��]T�LOI&NYb�Z=[/�2c � T�X6mh¯�·7´�� #6F Â6F

d8T�k&LONJÂ�`sb8KM^&N�NYPMP�Z=P8�]T�LOI&NYb1Z=[6KM^6N�b�aQT=LeNzm��iNQLOZDaQ`�K
f�a�Z=V�SrZ=X&NYXCK8`OXWKM^&NJ��m2`OP�NYa-K�`eZiX
j=NYX&NQP{T]K�NYm�kDf>±�� �� ³�[uZiP��]T�P�`eZiI6bx�]T�LOI&NYb�Z�[ � T�X6m�|+NYfCX6Z=Lsm&bv�+`eKM^�¯�·�´3µ #6Á Â6F#}�b

�



�+`eKM^hKM^&NvS6PMNY�C`OZ=I�bJK�T�k6LeNzbJKM^&NvNYPMP�Z=P�b
K{T�k&`OLO`ObMNYb+Tib+|+NQfDX&ZiLOm&b�`OX6aQPMNzT=bMNYbYF

’blasius_minus_prandtl_u’

0 0.2 0.4 0.6 0.8 1 1.2
x 0

0.2
0.4

0.6
0.8

1

y

-0.0005
0

0.0005
0.001

0.0015
0.002

0.0025

’blasius_minus_prandtl_v’

0 0.2 0.4 0.6 0.8 1 1.2
x 0

0.2
0.4

0.6
0.8

1

y

0
0.02
0.04
0.06
0.08
0.1

0.12
0.14
0.16

­8`ejiI&P�N > 6 q P{T�S6^6b~Z=[ � � µ � ; »(=�½0 T=X6m »% & ± � � µ � ; »(=�½0 ³�[uZ=P��y´ Í Á #&c ��´�ÂC¸wT=X6m
¯ · ´ #&Á Â&F

q P{T�S&^6bJZ=[�KM^6Nxm&`�«!NQP�NQX6aQNYb � ��µ � ; »(=M½0 T=X6m »%�& ± � �Jµ � ; »(=M½0 ³�[uZiP��x´ Í Á #&c&��´�ÂC¸
�+`eKM^�¯�·;´ #&Á Â�T=PMNvbMVWZDZ=KM^�T=b+bM^&Z]�+X�`OX £ j > F

’blasius_minus_prandtl_u’

0 0.2 0.4 0.6 0.8 1 1.2
x 0

0.2
0.4

0.6
0.8

1

y

-0.04
-0.035

-0.03
-0.025

-0.02
-0.015

-0.01
-0.005

0
0.005

’blasius_minus_prandtl_v’

0 0.2 0.4 0.6 0.8 1 1.2
x 0

0.2
0.4

0.6
0.8

1

y

-0.1
0

0.1
0.2
0.3
0.4
0.5
0.6
0.7

­8`ejiI&P�N � 6 q P{T�S6^6b�Z�[�� ��µ � ; »(=M½0 T=X6m »% & ±�� ��µ � ; » =�½0 ³�[uZiP,��´�¸Dº�»U½�c���´�Âi¸hT=X6m
¯�·;´ #&Á Â&F

­&ZiP_LOT=PMjiNh|�NQfDX&Z=Lsm&b_XDI&V�k�NYP�bWK�^&NpkrZ=I&X6m6T�P�f¢LsT�f=NQP_T=PM`sbUNzbQcJm2I&N�K�Z�KM^&`sb_P{T�S&`sm
a{^6T=X&j=N�Z�[��iNQLOZDaQ`�K
f_`OX�TWbMV�T=LeL!P�NQji`eZiX�c=K�^&NxNQP�PMZiP�`sbJLeZ2aQT=Le`sbMNYm#`OX#K�^&Nxk�ZiI&X6m&T=PMf�LsT�f=NYP
[uZ=P+krZ�K�^ � �xT�X6m »% & � ��[uZ=P �x´�Âi¸WT�X6m��v´ ¸Dº�»
½�[uZiP+¯�·;´ #6Á Âh±�bMNQN £ j �W³�F�yNhX6Z]��NYbUKM`OV_T]KMNhK�^&N�Z=P{m2NQP{b~Z=[�aQZ=XD�=NYPMjiNQX6aQN�Z�[�KM^&NpXDI&V�NQP�`saQT�L�T�S6S&PMZ��2`OV_T]KM`OZ=X�b
j=NYX&NQP{T]K�NYm�kDf�KM^6N�m2`OP�NYa-KJXDI&V�NQP�`OaYT�LrVWNQKM^&Z2m�cDkDf�`eXCK�PMZ2m2I6aQ`eX6j�KM^6N�aQZ=V�S&I2K�NYm#ZiP�m&NQP{b
Z�["a�ZiXD�=NQP�j=NYX6a�N�I6bM`eX&jWK�^&N�m2N £ X&`�K�`eZiXh[uPMZiV À Í Ä�KM^6NQf�T=PMN

� ���� ��� ��� ´+2 �	� ½ �:� � �� µ � ; »(=M½0 � � 0 1��:� � ½ �� µ � ; » =�½0 �:� 0 � 1�
T�X�m � � ��� ��� kDf

� � ��� ��� ´&2 �	� ½
��
i² � �:� � �� µ � ; »(=M½0 � � 0 1���
i²/� � � � ½ �� µ � ; » =�½0 �:� 0 � 1��+`eKM^pa�ZiPMP�NYbMS�ZiX6m2`OX&j�m2N £ X6`�K�`eZiX6b�[uZ=P�K�^&N�b�aQT�LONYm�a�ZiVWSrZ=X6NQXCK�bYF

�



����� � ��� 	�
 ��� ��
�� 
����


� � ���
� ��� �
� ��� �
� ��� �
� ��
 �
� ��� ��� ���

 �� ������
 ��� ��� ��� ��	 ��� ��
 ��� ��	 ��� ���


� # ��� ��� ������� ��� ��� ��� ��� ��� ��	 ��� ��	

 � $ ��� �
� �
� ��� �
� ��
 ��� ��� ��� ��� ��� ��



� % ��� ��� �
� ��� �
� ��� �
� ��� �
� ��� �
� ���
� � � � � � �


�� &� ��� ��� ��� ��	 �
� ��� �
� ��� �
� ��� �
� ���
� (
�������

��� ��� ��� ��	 �
� ��� �
� ��� �
� ��� �
� ���

d8T�k&LON�7 6 g0ZiV�S&I2KMNzmpZ=P{m2NYP�b+Z=[�a�ZiXC�iNQP�j=NYX6a�N � ���� ��� ��� c � � ��� ��� [uZ=P � �+µ � ; » =�½0 �+^6NQP�N
� ��`sb�j=NQX6NQP{T]KMNzm�kDf*± � �� ³0[uZ=P+�]T�P�`OZ=I6bJ�]T�LOI&NYb�Z�[/�2c � T�X�m�¯�·A´"#&F Â&F

d8T�k&LONYb 7WÅ RW`OX6m2`saQT�KMNvK�^&N�ZiP�m2NYP+Z�[�a�ZiXD�=NQP�j=NYX6a�N�[uZ=P � �x`Ob�T]K�LONYTib
K9#6F �_T=X6m5#&F >
[uZ=P »%�& ± � �Y³0[uZiP+¯�·;´ #6Á Â�T=X6m�T=LeL;|+NQfDX&ZiLOm&bYF
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d8T�k&LON�R 6 g0ZiV�S&I2KMNzm¢ZiP�m&NQP{b�Z�[xa�ZiXC�iNQP�j=NYX6a�N � ���� ��� � � c � � ��� ��� [uZ=P »% & ± � ��µ � ; » =�½0 ³
�+^&NYPMN � ��`sb�j=NYX&NQP{T]K�NYm�kDf*±�� �� ³0[uZiP+��T=PM`OZ=I�b0�]T=LeI&Nzb�Z�[��2c(� T=X6m�¯�·A´"#6F Â6F

d8T�k&LON > `eX�m2`OaYT]K�N�K�^&NxZ=P{m2NQP0Z�[;aQZ=XD�=NYPMjiNQX6aQN+[uZ=P � ��`Ob�T]K�LONYT=bUK�#6F �~[uZ=PJ¯�·;´�µ #&Á Â
T�X�m�T=LeL�|�NQfDX&Z=Lsm&bYF
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d8T�k&LON >46 g0ZiV�S&I2KMNzmpZ=P{m2NYP�b+Z=[�a�ZiXC�iNQP�j=NYX6a�N � ���� ��� ��� c � � ��� ��� [uZ=P � �+µ � ; » =�½0 �+^6NQP�N
� ��`sb�j=NQX6NQP{T]KMNzm�kDf*± � �� ³0[uZ=P+�]T�P�`OZ=I6bJ�]T�LOI&NYb�Z�[/�2c � T�X�m�¯�·A´�� #6F Â6F

d�^&N�PMNzbUI&LeK�b�`eX K�T=k&LeNzb Í � > `eX6m&`OaYT]KMN*KM^6T�K�K�^&N�m&`eP�NYa�K�XDI&V�NQP�`OaYT�L�V�N�KM^6ZDm `Ob
|+NYfCX6Z=Lsm&b*I6X&`�[uZiPMV [uZiPwKM^6N>b�aQT�LONYm��=NQLOZ2a�`eK
f@aQZ=V�SrZ=X&NYXiK{bw�+`eKM^ ¯�·¢´<µ #&Á Â T=X6m
¯ · ´ #&Á Â&cCKM^DI6b��0NvaQT=X�jiI6T�P{T�XCK�NQNxT=aQaQI&P{T=a�f�[uZiP�T�P�k&`eKMP{T�P�f#|+NQfDX&ZiLOm&bYF

Í #



’prandtl_D_y_u’

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1
x 0 0.10.20.30.40.50.60.70.80.91

y

0.3
0.4
0.5
0.6
0.7
0.8
0.9

1
1.1
1.2
1.3
1.4

’prandtl_D_y_v’

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1
x 0 0.10.20.30.40.50.60.70.80.91

y

0
0.5

1

1.5

2
2.5

­8`Oj=I&P�N � 6 q P{T�S&^�b�Z�[ 0 �&±9� º� � �Q³�T=X6m � º� � ��[uZiP��v´ Í Á #&c ��´�ÂC¸WT�X6m�¯�·;´ #&Á Â&F
q P{T�S&^6b�Z�[�K�^&Nxa�Z=V�S&I&KMNYm�bMaYT�LONYm_m2NYPM`O�]T]K�`e�iNYb0j=NQX6NQP{T]KMNzm�kDfw±�� �� ³�T=S&S&LO`eNzm_K�Z �"�

T�P�Nvj=`O�=NYXh[uZ=P9�x´�Âi¸WT�X6m1��´ Í Á #_T�X�m�¸2º�»U½v�+`eKM^p¯�·"´ #6Á Â_T=PMNvji`e�iNQX�kDf £ jCb,�#T=X6m
� F�l7X £ j=I&P�N ���JN_bUNYN~[uZiP�bUV_T�LOL"|+NQfDX&ZiLOm6b�KM^&N�j=P{T�S6^6b�[uZiP 0 �2±���º� � �Q³xT�X6m ��º� � �T�P�NvbUV�ZDZ�K�^�c2�+`eKM^pT=a�KM`O�C`eK
f#X&NzT�P ' * F

’prandtl_D_y_u’

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1
x 0 0.10.20.30.40.50.60.70.80.91

y

-0.2
0

0.2
0.4
0.6
0.8

1
1.2
1.4

’prandtl_D_y_v’

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1
x 0 0.10.20.30.40.50.60.70.80.91

y

-0.5
0

0.5
1

1.5
2

2.5
3

­8`ejiI&PMN �46 q P{T�S6^6b�Z�[ 0 �D±�� º� � � ³�T�X6m � º� � � [uZ=P��v´ ¸ º�»
½ c4��´�ÂC¸�T=X6m�¯ · ´ #6Á Â6F
­8`ejiI&P�N � bU^6Z]��b�K�^6T]K"K�^&N+T�P�NYT�Z�[�V�ZCb
K�T=a�KM`O�D`�K
f�`sb"T�LOZ=X6j�KM^6N+S&LOT�KMN�`OX~K�^&N�k�ZiI&X6mD�

T�P�f#LsT�f=NYPJT=X6m�a�LOZibMN�K�ZWKM^&NvLONYTim2`eX6jWNzm2j=N�[uZiP 0 � ��º� � � T�X6m���º� � � [uZ=P+¯ · ´ #&Á Â&Fd8T�k&LONYb �W�,��bM^&Z]�@KM^6N�NYPMP�Z=P{b+[uZiP�K�^&NWb�aQT=LeNzmwm2NYPM`O�]T]KM`O�=Nzb 0 � ��º� � � T�X6mT��º� � � [uZ=P¯�·;´ #&Á Â&c2T=b�krN�[uZiPMNxK�^&NvNQP�P�Z=P�b
K{T�k&`OLe`sbMNYb+T=b+|�NQfDX&Z=Lsm&b�`OX6a�P�NYTibUNzbQF
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d8T�k&LON � 6 g0ZiV�S&I2KMNzm V_T��D`OV~I6V S�Zi`eXCK
�+`sbUN<b�aQT�LONYm NQP�PMZiP 0 � �:� ��º� � � µ� � � ; » =�½0 �:� 0-1� ¼���� �+^&NYPMN � �x`Ob�j=NYX&NQP{T]K�NYmhkDfy± � �� ³J[uZ=P���T=PM`OZ=I�b+�]T�LOI&NYb�Z�[��2c � T=X6m
¯�·7´"#&F Â&F
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d8T�k&LON � 6 g0Z=V�S&I2K�NYmhV_T]�2`OV~I&V�SrZ=`OXCK
�+`ObMNxNQP�PMZiP �:� ��º� � ��µ � � � ; » =�½0 �:� 0 1� �+^&NYPMN � �`sb�j=NQX6NQP{T]KMNzm�kDf*± � �� ³0[uZ=P+�]T�P�`OZ=I6b��]T�LOI&Nzb�Z�[/�2c � T�X�m�¯�·7´"#&F Â&F

­&ZiP�bUV_T=LeL&|+NYfDX&Z=Lsm&b8KM^6N+NQP�PMZiP�b1T�P�NJNQ�=NYX&LOf~m2`sb
K�PM`Ok&I2K�NYmWKM^6Z=I&ji^iK"ZiI2K"KM^&N�m&Z=V_T�`OX
�+`eKM^hKM^&NvLsT�P�j=Nzb
K�Z2aQaQI&PMP�`OX&j�`OXhKM^&NvP�NQji`eZiX�Z=[�' * ± £ j Í #i³�F

’blasius_minus_prandtl_D_y_u’

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1
x 0 0.10.20.30.40.50.60.70.80.91

y

-0.02
-0.018
-0.016
-0.014
-0.012

-0.01
-0.008
-0.006
-0.004
-0.002

0

’blasius_minus_prandtl_D_y_v’

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1
x 0 0.10.20.30.40.50.60.70.80.91

y

-0.25
-0.2

-0.15
-0.1

-0.05
0

­8`ejiI&P�N Í # 6 q P�T=S&^6b�Z�[ 0 �2±���º� � �+µ � � � ; » =�½0 ³�T�X6m��pº� � �+µC� � � ; »(=M½0 [uZiP ��´ Í Á #&c
��´�ÂC¸WT�X6m�¯�·;´ #&Á Â&F

­8`ejiI&P�N Í=Í m2`sbUS6LOT�f2b�KM^&NxNQP�P�Z=P{b�Z�[ 0 � ��º� � � T=X6mK�pº� � � [uZ=P ��´�ÂC¸�T=X6m���´ ¸2º�»U½�+`eKM^h¯ · ´ #6Á Â6ciK�^&NxNQP�PMZiP�`sb+a�ZiXiK{T�`OX&NYm#�+`�K�^&`eX�KM^6N�krZ=I6X6m&T�P�f_LsT�f=NQP0�+`�K�^�K�^&NxLOT=PMjiNYbUK
NQP�P�Z=P+T�P�`ObM`OX&jWT�K�KM^&NvSrZ=`OXCK�b�aQLeZCbUNzb
K�KMZWK�^&NvLeNzT=m2`OX&j�NYm&j=N=F

’blasius_minus_prandtl_D_y_u’

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1
x 0 0.10.20.30.40.50.60.70.80.91

y

-0.14
-0.12

-0.1
-0.08
-0.06
-0.04
-0.02

0
0.02
0.04

’blasius_minus_prandtl_D_y_v’

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1
x 0 0.10.20.30.40.50.60.70.80.91

y

-1
-0.9
-0.8
-0.7
-0.6
-0.5
-0.4
-0.3
-0.2
-0.1

0
0.1

­8`ejiI&P�N Í=Í76 q P{T�S6^6b�Z=[ 0 �&±���º� � � µ�� � � ; » =�½0 ³0T�X6m)��º� � � µ�� � � ; » =�½0 [uZ=P��v´ ¸2º�»U½�c
��´�ÂC¸WT�X6m�¯�·;´ #&Á Â&F

d8T�k&LONYb � � Í #ybM^&Z]��KM^&NhZ=P{m2NYP�Z=[�a�ZiXC�iNQP�j=NYX6a�Nzbx[uZ=PN��º� � ��T=X6m 0 �!��º� � �_[uZ=P�]T�P�`eZiI6b�� T�X6m�|+NYfDX&Z=Lsm&b��+`eKM^�¯�·;´ #6Á Â6F
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d8T�k&LON � 6 g0ZiVWS6I2KMNzm ZiP�m&NQP{b�Z�[pa�Z=XD�iNQP�j=NQX�a�N � ���� ��� � � c � � ��� ��� [uZiP 0 �&±���º� � �hµ� � � ; » =�½0 ³��+^&NQP�N � �+`ObJjiNQX&NYP�T�KMNYm�kDfp±�� �� ³�[uZ=PJ�]T�P�`eZiI6b��]T=LeI&Nzb�Z=[ �2c � T�X6m�¯�·A´"#6F Â6F

­&P�Z=V K{T�k&LON � `�K�aYT�X¢krNpP�NYT=m�KM^6T�K 0 � ��º� � ��[uZ=P�¯�·W´ #&Á Â&c�^6T=b_T=X>ZiP�m2NYP�Z=[
a�ZiXD�=NQP�j=NYX6a�N�X&Z�LeNzbMb+KM^6T=X1#6F > [uZ=P,��� Í > F
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d8T�k&LON Í # 6 g0ZiVWS6I2KMNzm�ZiP�m&NQP{b0Z=[8aQZ=XD�=NYPMjiNQX6aQN � ���� ��� ��� c � � ��� ��� [uZ=P � º� � � µ � � � ; »(=M½0
�+^&NYPMN � � `sb�j=NYX&NQP{T]K�NYm�kDf*±�� �� ³0[uZiP+��T=PM`OZ=I�b0�]T=LeI&Nzb�Z�[��2c(� T=X6m�¯ · ´"#6F Â6F

­&P�Z=V K{T�k&LON Í ##`eKxaYT�X�k�NWPMNzT=m�K�^6T]K ��º� � � [uZ=P�¯ · ´ #&Á Â&c!^6T=b�T�X�Z=P{m2NQP�Z�[0aQZ=X2�
�=NYPMjiNQX6aQN�X6ZWLONYb�bJKM^�T�X
#&F�R~[uZ=P,���>ÂC¸2F
d8T�k&LONYb �h� Í #p`OX6m2`saQT]K�N#K�^6T]K�KM^&Nhm2`eP�NYa�K�XDI&V�NQP�`saQT�L0V�N�KM^6ZDm�`ObW|+NQfDX&ZiLOm6b�I&X&`e[uZ=P�V
[uZ=P 0 � ��º� � � T�X�mC��º� � � [uZ=P~¯ · ´ #6Á Â6c�K�^&`sb�P�NYbMI&L�KWT�LsbUZp^&ZiLOm6bv[uZ=P�KM^&NhaQT=bMN_�+^&NYX
¯�·;´�µ #&Á Â&F

’prandtl_D_x_v’

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1
x 0

0.2
0.4

0.6
0.8

1

y

-7
-6
-5
-4
-3
-2
-1
0
1
2

’prandtl_D_x_v’

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1
x 0

0.2
0.4

0.6
0.8

1

y

-16
-14
-12
-10
-8
-6
-4
-2
0
2

­8`ejiI&P�N Í ¸ 6 q P{T�S&^6b�Z�[ »%�& ±���º� � � ³�`OXpK�^&N~m2ZiV�T=`eX  ���� ±�� » �5'/*�³�[uZiP ��´ Í Á ##T=X6m
�v´ ¸Dº�»
½=c4��´�ÂC¸~T=X6mh¯ · ´ #6Á Â6F

­8`ejiI&P�N Í ¸pbM^&Z]��bxK�^6T]K�K�^&N�jiP�T=S&^6bx[uZiP »% & ��º� � ��[uZ=P � ´¶ÂC¸pT�X�m �w´ Í T=X6m
�v´ ¸Dº�»
½J�+`eKM^W¯�·;´ #6Á Â6c]�0N�aQT=X�bMNQN0KM^6T�K1KM^&N�LONYT=m&`eX&j�NYm&j=NJ^6T=b1T�XWZ=kD�D`OZ=I6b8T]«!NYa�K1ZiX

Í Â



KM^6N�P�NQji`eZiX�a�LOZibMN�K�Z�'/*p[uZ=PJk�Z=KM^�bMV_T�LOL�T�X6m_LsT�P�j=N�|+NQfDX&ZiLOm6b0m2I6N�K�Z~K�^&`Ob�bM`eX6j=I&LsT�P�`�K
f
�+^&NYX�m2NzT�LO`eX6j*�+`eKM^>KM^&N�NQP�P�Z=P{b�Z�[ »% & ��º� � � �0NhZ=X6Lef�`OXD�=NYbUKM`OjiT�KMN�KM^&N�bUI6krm2ZiV_T�`OX±  ���� À #&Á ¸2Ã Í Á Í Ä�!�À #6Ã Í Ä¥³�F
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d8T�k&LON ÍiÍ 6 g0Z=V�S&I2K�NYm_V_T]�2`OV~I&V�SrZ=`OXCK
�+`ObMN�b�aQT=LeNzm_NQP�PMZiP �/.�º�» �:� ��º� � � µ�� � � ; »(=M½0 � �
`OX�KM^&NhbUI6krm2ZiV_T�`OX ±  �� � À #6Á ¸&Ã Í Á Í Ä !>À #&Ã Í Ä¥³v�+^&NQP�N � �_`Ob�j=NYX&NQP{T]K�NYmykDf�± � �� ³x[uZ=P
�]T�P�`eZiI6bJ�]T�LOI&NYb+Z=[/�2c � T�X6m�¯�·7´"#&F Â&F

d8T�k&LON ÍiÍ j=`O�=Nzb"K�^&N�NYPMP�Z=P{b�Z=[�KM^&Nxb�aQT�LONYm�m2NQP�`e�]T�KM`O�=N »% & ��º� � ��[uZiP0�]T=PM`OZ=I6b0�]T�LOI&NYbZ�[/� T�X6m_|�NQfDX&Z=Lsm&b��+`�K�^�¯ · ´ #&Á Âv`eX#KM^&N�bUI&k!m2ZiV�T=`eX�±  ���� À #6Á ¸&Ã Í Á Í Ä4!hÀ #&Ã Í Äu³-F�d�^&N
K�T=k&LON�bU^&Z]� KM^6T�K+KM^&NvNYPMP�Z=P+bUK�T�k6`eLO`ObMNYb+Tib+|+NQfDX&ZiLOm6b�`eX6aQPMNzT=bMNYbYF
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